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(54) Apparatus for automated mail extraction and remittance processing. 



i An apparatus (1) for the automated proces- 
sing of bulk maO, wherein envelopes are trans- 
ferred to the apparatus in bulk fashion (from 
incoming mail trays or the like) for the extrac- 
tion of documents contained by the envelopes, 
communicates with a remittance processing 
device (2), preferably both automatically and 
without the need for human intervention. Sub- 
sequent processing of the extracted documents 
within the remittance processing device then 
proceeds in usual fashion, completing the ac- 
quisition of information which is necessary to 
ready such documents for deposit into the 
banking system. Also disclosed are various pre- 
sorting functions so that only envelopes con- 
taining documents of a specified type will be 
fully processed, other sorting functions such as 
the identification of specific types of documents 
(invoices or checks) for separate processing, 
and the use of a single extraction device (25) to 
deliver extracted documents to either one, or a 
series of remittance processing devices 
(2 f 2\2") ; if desired, in connection with a buffer 
(135) which can receive and temporarily store 
documents received from the extraction device, 
for appropriate delivery to the remittance pro- 
cessing device responsive to demand. 
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Related Cases 

This is a continuation-in-part of prior copending 
U.S. patent application Serial No. 07/363,511, fDed 
June 8, 1989, which is itself a division of U.S. patent 
application Serial No. 06/904,966, ffled Septembers, 
1986 and since issued as U.S. Patent No. 4,863,037, 
dated September 5, 1989, which are incorporated by 
reference as if fully set forth herein. 

Background of the Invention 

This invention relates to the automated process- 
ing of bulk mail, including extraction of documents 
from envelopes as well as remittance processing of 
the extracted documents. 

A variety of organizations customarily receive 
mail in large quantities and in bulk form, and a number 
of devices have been developed to facilitate the han- 
dling of such maD so as to enhance productivity. 

One such productivity aid is generally character- 
ized by devices which are used for receiving mail (i.e., 
envelopes) in bulk form, and for extracting contents 
(i.e., documents) from such mail for subsequent proc- 
essing. This may simply include an extraction of docu- 
ments from envelopes, for subsequent processing 
making use of other devices, or by hand. However, 
such extraction may further include sorting proce- 
dures for directing only specified types of envelopes 
to the extraction apparatus and/or orienting proce- 
dures for organizing the extracted documents prior to 
their further processing. An example of a comprehen- 
sive apparatus of this general type is the Opex Sys- 
tem 100, which is manufactured by Opex Corporation 
of Moorestown, New Jersey. 

Another productivity aid is generally character- 
ized by devices which are used for receiving docu- 
ments, generally an invoice for payment and a corre- 
sponding check or bank draft, and for facilitating the 
entry of accounting information needed to ready such 
documents for deposit into the banking system. Such 
remittance processing devices generally operate to 
receive previously extracted documents (invoices and 
checks), for convenient presentation to an operator so 
that appropriate accounting information may be ob- 
tained and entered prior to stacking and subsequent 
processing (deposit) of such documents. Examples of 
remittance processing equipment of this general type 
are the Model S4000, among others, manufactured 
by Unisys Corp., of Detroit, Michigan, and the Model 
9400, among others, manufactured by BancTec 
(CES), of Dallas, Texas. 

The above-described extraction devices and re- 
mittance processing devices have worked well in en- 
hancing the productivity of mail room and accounting 
operations by expediting the processing of invoices, 
thereby reducing the amount of time which it takes to 
deposit the accompanying checks into the banking 



system. However, to date, devices for directly combin- 
ing such functions in automated fashion have not 
been com mere tally available. Rather, common prac- 
tice is for documents to first be extracted from their 

5 envelopes by an extraction device, for stacking in ap- 
propriate bins or trays, and for office personnel to 
then hand carry the extracted documents to the re- 
mittance processing device so that other personnel 
may then operate upon them. Such steps are clearly 

10 labor intensive, and are preferably avoided in order to 
enhance productivity and reduce processing times 
and the potential for error. 

Summary of the Invention 

15 

It is therefore a primary object of the present in- 
vention to provide an integrated apparatus for auto- 
matically extracting documents from envelopes and 
for then presenting such documents for remittance 

20 processing. 

It is also an object of the present invention to pro- 
vide an apparatus for extracting documents from en- 
velopes and for presenting such extracted documents 
for remittance processing in automated fashion and in 

25 bulk form. 

It is also an object of the present invention to pro- 
vide an apparatus for extracting documents from en- 
velopes and for presenting such extracted documents 
for remittance processing which requires a minimum 

30 amount of intervention by an operator. 

It is also an object of the present invention to pro- 
vide an apparatus for extracting documents from en- 
velopes and for presenting such extracted documents 
for remittance processing which is sufficiently versa- 

35 tile to handle different envelope configurations, as 
well as differences in the contents which are to be 
processed. 

It is also an object of the present invention to pro- 
vide an apparatus for extracting documents from en- 

40 velopes and for presenting such extracted documents 
for remittance processing which is compatible with 
conventional mail room and remittance processing 
operations, including operations which precede ex- 
traction, and operations which follow remittance proc- 

45 essing. 

It is also an object of the present invention to pro- 
vide an apparatus for extracting documents from en- 
velopes and for presenting such extracted documents 
for remittance processing which is straightforward in 

50 operation, and relatively simple to service and use. 

It is also an object of the present invention to pro- 
vide an apparatus for extracting documents from en- 
velopes and for presenting such extracted documents 
for remittance processing which is capable of assurrv 

55 ing different configurations to satisfy varying needs of 
the industry. 

These and other objects are achieved in accor- 
dance with the present invention by providing an ap- 
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paratus for the automated processing of bulk mail 
wherein envelopes are transferred to the apparatus in 
bulk fashion (from incoming maO trays or the like), for 
the extraction of documents contained by the envei- 5 
opes, followed by delivery of the extracted docu- 
ments to a remittance processing device, both auto- 
matically and without the need for human interven- 
tion. Subsequent processing of the extracted docu- 
ments within the remittance processing device then 10 
proceeds in usual fashion, completing the acquisition 
of information which is necessary to ready such docu- 
ments for deposit into the banking system. 

Versatility of the apparatus is enhanced by pro- 
viding additional functions which can be employed in is 
accordance with the present invention to compliment 
operations of the basic apparatus. 

For example, various presorting functions may be 
employed so that only envelopes containing docu- 
ments of a specified type will be fully processed. 20 
Since a primary purpose of the present invention is to 
arrange for the deposit of checks as soon as possible, 
such presorting will often operate to identify envel- 
opes containing invoices and accompanying checks 
for payment Envelopes containing other types of 25 
documents, or documents in addition to those which 
are desired, as well as envelopes which might contain 
documents which are attached by staples, paperclips 
or the like and which are therefore not appropriate for 
automated extraction, will then preferably be set 30 
aside for separate processing. Consequently, prior to 
extraction, various sorting functions may be per- 
formed to identify envelopes which do not contain the 
documents which are desired. Steps may then be tak- 
en to remove such envelopes from the processing 35 
stream. 

Yet other sorting functions may be employed fol- 
lowing extraction of the documents. For example, it 
may be desired to identify specific types of docu- 
ments (invoices or checks) for separate processing, 40 
without subjecting the extracted documents to a re- 
mittance processing procedure. Alteratrvely, it may be 
desired to process such documents, in bulk, based 
upon certain common criteria deemed appropriated 
for effective presentation to the remittance process- 45 
ing device. 

Yet another consideration is that in view of the 
significant number of envelopes which can be proc- 
essed by existing mail extraction equipment, a single 
extraction device may be used to deliver extracted so 
documents to either one, or a series of remittance 
processing devices, as desired. The delivery of docu- 
ments to a single remittance processing device may, 
if desired, be accomplished in connection with a buf- 
fer which can receive and temporarily store docu- 55 
merits received from the extraction device, for appro- 
priate delivery to the remittance processing device re- 
sponsive to demand. Alternatively, plural remittance 
processing devices may be fed by a single extraction 



device by gating documents delivered from the ex- 
traction device toward the several remittance proc- 
essing devices which are in use, either with or without 
a buffering of the extracted documents prior to such 
remittance processing. 

For further detail regarding preferred embodi- 
ment devices produced in accordance with the pres- 
ent invention, reference is made to the detailed de- 
scription which is provided below, taken in conjunc- 
tion with the following illustrations. 

Brief Description of the Drawings 

Figure 1 is a schematic, plan view of a preferred 
embodiment apparatus produced in accordance with 
the present invention. 

Figure 2 is an enlarged, plan view of portions of 
the apparatus of Figure 1 which accomplish the pre- 
sorting and extraction functions. 

Figure 3 is an enlarged, plan view of portions of 
the apparatus of Figure 1 which accomplish the post- 
sorting and remittance processing functions. 

Figure 4 is an enlarged, schematic plan view of 
portions of the apparatus of Figure 1 which accom- 
plish the extraction function. 

Figures 5a, 5b, 5c and 5d are sequential sche- 
matic views illustrating an extraction of documents 
from an envelope employing the apparatus of Figure 
4. 

Figure 6a is a side elevation view of an alternative 
embodiment thickness measuring device for assist- 
ing in the extraction function. 

Figure 6b is a top plan view of the thickness 
measuring device of Figure 6a. 

Figure 6c is a schematic plan view of an envel- 
ope, with contents, showing a "sweet spot" ideal for 
thickness measurement 

Figure 7 is a sectional, elevational view of an ap- 
paratus for sorting discarded and reunited envelopes 
which is useful in conjunction with the apparatus of 
Figure 4. 

Figure 8a is a top plan view of a first alternative 
embodiment apparatus for sorting discarded and re- 
united envelopes. 

Figure 8b is a sectional, elevational view of the al- 
ternative embodiment sorting apparatus of Figure 8a. 

Figure 9 is an enlarged, schematic plan view of a 
second alternative embodiment apparatus for sorting 
discarded and reunited envelopes. 

Figure 10 is a side elevational view showing one 
of the suctioning rollers of the apparatus of Figure 4. 

Figure 11 is an enlarged, schematic plan view of 
portions of the apparatus of Figure 1, showing the 
stackers which follow the extraction device. 

Figure 12 is a side elevational view of the justrf h 
cation device of Figure 4. 

Figure 13 is a schematic, plan view of an alterna- 
tive embodiment apparatus produced in accordance 
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with the present invention. 

Figure 14 is a side elevational view of the delivery 
arm which communicates with the remittance proc- 
essing station. 

Figure 15 is a schematic, plan view of another al- 
ternative embodiment apparatus produced in accor- 
dance with the present invention, which communi- 
cates with a plurality of remittance processing devic- 
es. 

Figure 16 is an enlarged, schematic plan view of 
a document buffer for interconnecting the extraction 
apparatus and the remittance processing station. 

Figure 17 is a side elevational view of a drop 
chute for use in conjunction with the delivery arm of 
Figure 14. 

Figure 18 is an end elevational view of the drop 
chute of Figure 17. 

Figures 19 and 20 are schematic, plan views of 
yet other alternative embodiment apparatus pro- 
duced in accordance with the present invention. 

In the several views provided, like reference num- 
bers denote similar structure. 

Detailed Description of Preferred Embodiments 

Figures 1 to 3 collectively illustrate an apparatus 
1 which is capable of receiving a quantity of envel- 
opes containing unspecified documents, and for sub- 
jecting specified envelopes to procedures which will 
first extract any documents from the envelopes, and 
thereafter deliver such extracted documents to a re- 
mittance processing station 2. For purposes of the 
discussion which is to follow, the "documents" which 
are to be processed will be paired documents includ- 
ing an invoice, and a check for its payment However, 
other types of documents, and single documents as 
well as plural grouped documents, may simflarly be 
processed by the extraction apparatus 1 if desired. 
The remittance processing station 2, in and of itself, 
can be any of a number of available devices for ac- 
complishing such a function, examples being the pre- 
viously-mentioned Unisys Model S4000 and BancTec 
Model 9400, among others. Such remittance process- 
ing equipment may employ any of the conventional 
modes of operation which are offered, including those 
employing "direct feed" systems as well as those em- 
ploying a "drop slot" for receiving documents for proc- 
essing. As will be discussed more fully below, the ap- 
paratus 1 can accommodate either of these two avafl- 
aWe configurations. Since remittance processing 
equipment of this general type is known, further detail 
regarding such equipment is omitted except where 
needed for an explanation of the manner in which the 
apparatus 1 cooperates with the remittance process- 
ing station 2. 

The apparatus 1 of the present invention is com- 
prised of a series of processing stations which can 
either be assembled from discrete modules, or as- 



sembled as an integral unit as desired. 

Initially, a feed station 3 is provided for receiving 
a quantity of envelopes containing documents, for 

5 subsequent processing. If desired, the envelopes 
may be opened (severed) along one or more of their 
edges by slitting desired edges prior to introduction of 
the envelopes into the feed station 3. However, it is 
generally preferred to introduce envelopes into the 

10 feed station 3 which have not yet been opened, since 
the apparatus 1 can incorporate means for doing so, 
and since this avoids the need for a separate, pre- 
processing step. In any event the feed station 3 op- 
erates to receive the quantity of envelopes which are 

15 to be processed, and to serially deliver the envelopes 
from the feed station 3, one at a time, for introduction 
into those portions of the apparatus 1 which follow. 
Further detail regarding means for-implementing the 
feed station 3 may be had with reference to U.S. Pa- 

20 tent No. 4,863,037, and the input station which it de- 
scribes. 

In the embodiment which is illustrated in Figures 
1 to 3, the serially fed envelopes are then introduced 
into a detection station 5 which operates to identify 

25 specified characteristics associated with the envel- 
opes which are being processed in order to identify 
those envelopes which contain desired documents 
for continued processing in accordance with the pres- 
ent invention. Preferably, such processing will involve 

30 the extraction and remittance processing of invoices 
and checks for their payment for prompt deposit It is 
therefore generally preferable to identify envelopes 
containing paired documents of this type, and envel- 
opes which do not 

35 To this end, the envelopes may be introduced into 
a device 6 for measuring the thickness of the envel- 
opes, with their contents, to identify envelopes con- 
taining more than two documents, plastic clips, re- 
turned credit or debit cards, or documents which have 

40 been folded over, and which are therefore not to be 
subjected to automated processing in accordance 
with the present invention. The envelopes may also 
be introduced into a device 7 for detecting any metal 
objects which might be contained by the envelopes, 

45 such as staples and paper clips, and which are there- 
fore also not to be subjected to automated processing 
in accordance with the present invention. To be noted 
is that although the thickness measure device 6 is 
shown preceding the metal detecting device 7, this 

so order is not essential and may be reversed if desired. 
Also associated with the thickness measuring device 
6 and the metal detecting device 7 is a device 8 for 
measuring the lengths of the envelopes, for estab- 
lishing timing within the apparatus 1 as subsequent 

55 operations proceed, or if desired, for detecting envel- 
opes of an improper length for further processing. 
Further detail regarding means for implementing the 
thickness measuring device 6 and the metal detect- 
ing device 7 is again disclosed in U.S. Patent No. 
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4,863,037, with reference to the scanning station 
which is described. The length measuring device 8 is 
readily implemented making use of a photocell or sim- 
ilar component for detecting leading and trailing en- 
velope edges, and accordingly, for measuring length 
based upon the transport speed established for the 
envelopes. 

The detection station 5 additionally incorporates 
a device 10 for determining the type and orientation 
of certain documents which might be contained within 
the envelopes, and which incorporate magnetic ink 
markings for detection purposes (e.g., a check or a 
specially marked invoice). To be noted is that such 
detection can be accomplished even though the mag- 
netically marked documents are still contained within 
the enclosure of an envelope, making use of techni- 
ques which are disclosed in United States patent ap- 
plication Serial No. 07/687,982, filed April 19, 1991, 
the subject matter of which is incorporated by refer- 
ence as if fully set forth herein. Making use of such 
techniques, the device 10 may be used to identify the 
orientation of such documents relative to the envel- 
opes which contain them including those which face 
forward and those which face rearward, as well as 
those which are upright and those which are inverted. 
Further detail regarding means for implementing the 
orientation determining device 10 is again disclosed 
in U.S. Patent No. 4,863,037, with reference to the 
detection station which is described. It is important to 
note that as with the thickness measuring device 6 
and the metal detecting device 7, the orientation de- 
termining device 10 need not follow the devices 6, 7, 
but may also precede such devices, or may be posi- 
tioned between them, as desired. It is also possible 
to place the orientation determining device 10 at 
other locations within the apparatus 1, depending 
upon available space and the desired functions to be 
accomplished (e.g., after the extraction procedure 
which is to follow, to inspect the extracted documents 
prior to their continued processing). 

Irrespective of their order, the thickness measur- 
ing device 6, the metal detecting device 7 and the ori- 
entation determining device 10 may be followed by a 
sorting station 12 which operates responsive to the 
detection devices 6, 7, 10 to separate envelopes 
which are to be further processed (path 13) from en- 
velopes which are not to be processed (path 14) due 
their nonconforming nature. Nonconforming envel- 
opes may be diverted from further processing re- 
sponsive to a bi-directional-gate 15 which is capable 
of directing appropriate envelopes on for further proc- 
essing, and for diverting nonconforming envelopes to 
a stacker 16 for receiving and collecting envelopes 
which are not to be processed making use of the ap- 
paratus 1. Once again, both the sorting device 12 and 
the stacker 1 6 may be implemented by devices which 
are disclosed in U.S. Patent No. 4,863,037, with ref- 
erence to the sorting station which is described. 



To be noted is that in some cases, such as when 
the number of nonconforming envelopes is expected 
to be rather low (e.g., resulting from a separate pre- 

5 sorting operation), and where the processing of such 
nonconforming documents would not significantly 
compromise productivity, it may be preferable to fur- 
ther process all envelopes exiting the detection sta- 
tion 5, and the sorting station 12 may be omitted (or 

10 deactivated) in such cases. Alternatively, sorting may 
be accomplished responsive to only some of the de- 
tection devices 6, 7, 10. For example, the thickness 
measuring device 6 and the metal detecting device 7 
may be employed to remove (presort) envelopes 

15 which do not contain only a pair of documents from 
further processing, while passing envelopes which 
contain only a pair of documents on for further proc- 
essing irrespective of the orientation of such docu- 
ments relative to the envelope which contains them. 

20 In any event as a consequence of the foregoing 

procedures, envelopes traversing the path 13 will 
generally constitute only those envelopes which en- 
close an invoice and a check for payment which are 
free (unattached) and ready for extraction from the 

25 envelopes which contain them. Such envelopes then 
traverse a corner section (turn-around) 17, for intro- 
duction into a cutting station 20. The corner section 1 7 
is provided, as shown, primarily as a convenience in 
order to establish an overall configuration (or floor 

30 plan) for the apparatus 1 which is compact and easily 
serviced by a minimum number of personnel. Alterna- 
tively, the corner section 17 could be omitted from the 
apparatus, resulting in an in-line configuration. How- 
ever, this is presently considered to be somewhat less 

35 than desirable in view of the floor space which would 
then be required to accommodate such an apparatus. 
To be noted is that other configurations and floor 
plans are readily achievable by providing a corner 
section 17 at other locations, and between other sta- 

40 tions, as desired for a particular configuration. 

The cutting station 20 is preferably configured to 
open (sever) a plurality of envelope edges for each of 
the envelopes which are to be processed through the 
apparatus 1. This may be freely varied, as desired. 

45 However, it is generally preferred to sever three con- 
tiguous envelope edges since this is most compatible 
with the extraction procedure which is to follow. 
Means for implementing the cutting station 20 are 
again disclosed in U.S. Patent No. 4,863,037, with 

50 reference to the edge-severing station which is de- 
scribed. Resulting from this, and as is presently pre- 
ferred, three of four envelope edges will be severed 
including a leading, lateral edge and both longitudinal 
edges of each envelope, readying the envelope and 

55 its contents for the extraction procedure which is to 
follow. 

The extraction station 25 then operates to receive 
edge-severed envelopes from the cutting station 20 
and to remove the envelope faces which surround the 
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contained documents. The removed envelope feces 
are then diverted for disposal, leaving extracted and 
paired documents comprised of an invoice and a 
check for delivery from the extraction station 25, at 

26. To be noted is that in certain cases, operations of 
the extraction station 25 wOl not result in an effective 
removal of the contents from a particular envelope 
(e.g., contents remaining merged with envelope 
faces, folded contents, etc.) making such documents 
inappropriate for further processing by the apparatus 
1. Such documents, and the remnants of the envel- 
ope which surrounded them, are preferably diverted 
from the discharge point 26 toward a mechanism 27 
which operates to reunite the documents with their 
envelope (envelope faces), preferably in their original 
order, for separate processing as desired. 

Means for implementing the extraction station 25, 
as well as for implementing the reuniting mechanism 

27, are again disclosed in U.S. Patent No. 4,863,037, 
with reference to the extraction station which is de- 
scribed. However, other devices may also be em- 
ployed for accomplishing these functions. One such 
alternative embodiment extraction device 30 is fllu- 
strated in Figure 4. 

The extraction device 30 receives envelopes 
from the cutting station 20, at 21 , which are introduced 
into the extraction device 30 along a transport path 
31 . As previously indicated, these envelopes wOl each 
be severed along three contiguous edges including a 
leading transverse edge and both longitudinal edges 
of each envelope. Initially, the edge-severed envel- 
opes are caused to progress along an angled portion 
of the transport path 31 , between a pair of opposing 
belts 28 disposed about a series of rollers 29. There- 
after, the edge-severed envelopes are caused to 
pass a turn at 32 (which assists in subsequent oper- 
ations as will be discussed more fully below), prefer- 
ably with the assistance of a guide 33, for introduction 
between a pair of driven rollers 34. As will be dis- 
cussed more fully below, the rollers 34 are capable of 
rotation in either direction in order to transport envel- 
opes and their contents in either of two directions 
along the transport path 31. 

Envelopes (with contents) traversing the trans- 
port path 31 are accordingly received between the 
driven rollers 34, and are passed from the rollers 34 
toward an opposing pair of suctioning rollers 35. The 
suctioning rollers 35 are also driven rollers capable of 
operation in either direction. However, unlike the roll- 
ers 34, the rollers 35 are not placed in contact with 
one another, but rather are spaced from one another 
by a small distance. Each of the rollers 35 include a 
cavity 36 for receiving a suction cup 37 which is se- 
lectively collapsible upon entraining a paper surface 
(e.g., an envelope face) as an opened envelope is 
passed between the suctioning rollers 35. 

The suction cups 37 are of the type which is dis- 
closed in U.S. Patent No. 5,052, 1 68, dated October 1 , 



1991, the subject matter of which is incorporated by 
reference as if fully set forth herein. Such suction 
cups operate to draw faces of the envelope to the suo- 

5 tion cups 37 as the envelope faces pass between the 
suctioning rollers 35, without requiring initial contact 
between the suction cups 37 and the envelope faces 
which they are to engage. Once drawn to the suction 
cups 37, the suction cups 37 operate to securely en- 

10 gage the envelope faces, retaining them to the suc- 
tioning rollers 35 without also entraining the envel- 
ope's contents. This operates to promote engage- 
ment between the faces of an envelope and the suc- 
tioning rollers 35 while minimizing the potential for en- 

15 training documents which are contained by the envel- 
ope. 

As a consequence of this, and with reference to 
Figures 5a and 5b, as an envelope 40 leaves the roll- 
ers 34, the severed envelope feces 41 are permitted 

20 to diverge (slightly) from the entrained contents 42, as 
shown in Figure 5a. An air jet 43 may be placed in 
alignment with the diverging envelope faces 41 and 
the contents 42, to assist in their separation from one 
another. As the envelope 40 passes between the 

25 suctioning rollers 35, the faces 41 of the envelope 40 
are drawn outwardly toward the suction cups 37, so 
that the faces 41 separate from the contents 42 and 
become entrained by the suctioning rollers 35 without 
also entraining the contents 42 which are then dis- 

30 posed between the envelope faces 41 . 

Referring next to Figure 5b, continued advance- 
ment of the envelope 40 through the rollers 34 is com- 
bined with rotation of the suctioning rollers 35 to in es- 
sence "peel away" the feces 41 of the envelope 40 

35 from the contents 42 which are then disposed be- 
tween them. In so doing, the envelope faces 41 may 
either be fully entrained along the periphery of the 
suctioning rollers 35, or may be only partially en- 
trained by the suctioning rollers 35, with released por- 

40 tions being entrained by a pair of guides 44 positioned 
adjacent to the suctioning rollers 35. In any event as 
the envelope feces 41 progress around the periphery 
of the suctioning rollers 35 (retained in place by the 
suction cups 37), the contents 42 are caused to con- 

45 tinue along the transport path 31 toward a pair of driv- 
en rollers 45 positioned just beyond the suctioning 
rollers 35. The rollers 45, which are also capable of ro- 
tation in either direction, then operate to withdraw the 
contents 42 from their associated envelope 40, ac- 

so complishing the desired extraction procedure. 

In conjunction with such extraction, means are 
preferably provided either immediately before or im- 
mediately after the rollers 45 to verify that all contents 
have been withdrawn from the associated envelope. 

55 One example of a device which may be used to ac- 
complish this function is the photocell detection unit 
46 which is shown in Figure 4. In this configuration, 
the photocell detection unit 46 is positioned between 
the suctioning rollers 35 and the driven rollers 45 
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which follow them, and generally comprises a photo- 
cell 47 and a light source 48 disposed on opposite 
sides of the transport path 31 . As a result, light emit- 
ted from the source 48 is caused to pass through any 5 
documents 42 traversing the transport path 31, for 
detection by the photocell 47. Changes in light level 
are then interpreted to confirm not only the extraction 
of documents from the envelope, but also the number 
of documents which have been extracted. Means for 10 
implementing this function are disclosed in United 
States Patent No. 5,036,190, dated July 30, 1 991 , the 
subject matter of which is incorporated by reference 
as if fully set forth herein. As an alternative means for 
accomplishing this function, a pair of vacuum ports 49 15 
may similarly be positioned on opposite sides of the 
transport path 31 in order to detect documents 42 
passing from between the suctioning rollers 35. As 
the documents 42 are entrained by the vacuum ports 
49, a sharp decrease in pressure can be detected, 20 
which can in turn be employed to confirm that a pair 
of documents 42 have been extracted from their as- 
sociated envelope 40. 

If it is determined that two (and only two) docu- 
ments are then traversing the transport path 31, an 25 
effective extraction of documents is declared, and it 
is assumed that the suctioning rollers 35 entrain only 
the faces of the envelope which had surrounded the 
extracted documents (and which are therefore ready 
for discarding). In so doing, it may also be necessary 30 
to similarly analyze the envelope faces 41 which have 
been separated from the contents 42 to verify that 
each suctioning roller 35 has engaged an envelope 
face. Otherwise, it becomes possible to detect two 
documents issuing from between the suctioning roll- 35 
ers 35, one of which is actually a face of the envelope 
(the remaining envelope face would then entrain the 
remaining document), representing an ineffective ex- 
traction procedure. 

If it is determined that other than two documents 40 
are then traversing the transport path 31, an ineffec- 
tive extraction of documents is declared, and as a re- 
sult, further processing of the envelope 40 then being 
operated upon should not take place until the con- 
tents 42 of that envelope are inspected to determine 45 
their non-conforming nature. For example, if no docu- 
ments are detected, or if only one document is detect- 
ed, it is assumed that documents remain entrained by 
the envelope faces which are then engaged by the 
suctioning rollers 35, and that the extraction proce- so 
dure has therefore been ineffective. If more than two 
documents are detected by the photocell detection 
unit 116, or if it is determined that one of the suction- 
ing rollers 35 does not entrain an envelope face, it is 
assumed that an envelope face remains associated 55 
with the documents, and that the extraction proce- 
dure has been ineffective, or that the thickness 
measuring device 6 (if used) has in some way missed 
a document, and that the envelope 40 should have 



been removed from the processing stream prior to 
edge-severing and extraction. 

Similar determinations may be made by employ- 
ing a thickness measuring device 50 which, as shown 
in Figure 4 in phantom, follows the rollers 45. This can 
be implemented making use of an apparatus similar 
to the thickness measuring device 6 of the detection 
station 5, in order to measure the thickness of docu- 
ments issuing from between the rollers 45 and there- 
by determine the number of documents which are 
then traversing the transport path 31. However, this 
can also be implemented by the alternative embodi- 
ment thickness measuring device 50' shown in Fig- 
ures 6a and 6b. 

The thickness measuring device 50' includes a 
stationary plate 51 (which is preferably curved as 
shown) and a spring 52 which are each associated 
with the fixture 53 which forms the thickness meas- 
uring device 50*. The edge 54 of the spring 52 is nor- 
mally positioned adjacent to, but out of alignment 
with, a paired light source 55 and photocell 56. As a 
consequence, documents traversing the transport 
path 31 will pass between the stationary plate 51 and 
the spring 52, displacing the spring 52 so that the 
edge 54 will progressively block the light source 55, 
varying the resulting electrical signal produced by the 
photocell 56. The resulting electrical signal may then 
be analyzed (e.g., a threshold analysis) to determine 
the thickness (i.e., the number) of the documents 
then traversing the transport path 31 employing tech- 
niques similar to those which are disclosed in United 
States Patent No. 5,036,190, dated July 30, 1991 
(i.e., the edge 54 substitutes for the documents pass- 
ing between the light source and the photocell). 

As with the photocell detection unit 46, if it is de- 
termined that two (and only two) documents have is- 
sued from between the rollers 45, an effective extrac- 
tion procedure is deemed to have taken place. If other 
than two documents are detected by the thickness 
measuring device 50, 50/, an ineffective extraction 
procedure is deemed to have taken place. 

To be noted is that the positioning shown for the 
photocell detection unit 46, the vacuum ports 49, and 
the thickness measuring device 50' is merely illustra- 
tive, and that these devices may follow either the suc- 
tioning rollers 35, or the driven rollers 45, as desired. 
Indeed, as shown in Figure- 6a, the thickness meas- 
uring device 50' is sufficiently compact to be posi- 
tioned between the suctioning rollers 35 and the driv- 
en rollers 45, if desired, resulting in a compact assem- 
bly which is advantageous in processing relatively 
short documents such as conventional personal 
checks (i.e., on the order of six inches in length). 

This can be accomplished even though the width 
of the spring 52 is generally small in comparison to 
the height of the documents which are to be analyzed. 
Indeed, it has been found that this applies even to the 
analysis of envelopes with their contents, prior to ex- 
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traction, allowing the thickness measuring device 
50* to replace the thickness measuring device 6 if de- 
sired. This is so because an envelope 40 (with con- 
tents 42) has been found to exhibit a "sweet spot" 57 5 
(see Figure 6c) where contents 42 will necessarily be 
present irrespective of their actual location (remote 
placements are shown in phantom) within the envel- 
ope 40. Thus, irrespective of the location of the con- 
tents 42 within the envelope 40, such contents can be 10 
detected by effectively positioning the relatively small 
spring 52 of the thickness measuring device 50* (i.e., 
at the "sweet spot" 57). 

In any event, and referring now to Figure 5c, if it 
is determined that an effective extraction has taken is 
place, the contents 42 (a pair of documents) are 
caused- to continue along the transport path 31 , issu- 
ing from between the rollers 45. However, steps are 
then taken to reverse the direction of rotation for the 
rollers 34, 35, causing the separated remnants of the 20 
envelope 40 to proceed back along the transport path 
31 . Resulting from the curvature in the transport path 
31 , developed at the turn 32, such rearward transport 
then causes the envelope remnants to pass between 
a pair of belts 58 disposed about a series of rollers 59, 25 
for transport toward a disposal mechanism 60 which 
will be discussed more fully below. Thus, the turned 
transport path 31 eliminates the need for a gating 
mechanism at the interface, which would otherwise 
be required for a linear transport path through the ex- 30 
traction device (which could, for example, be actively 
controlled by a solenoid or the like responsive to sig- 
nals received from the photocell detection unit 46, the 
vacuum ports 49 or the thickness measuring device 
50, 50', or passively controlled by being mechanically 35 
biased into a position which would normally cross the 
transport path so that envelopes passing in a forward 
direction along the transport path would pass the gat- 
ing mechanism but so that envelopes passing in a 
rearward direction along the transport path would be 40 
diverted by the gating mechanism). 

Referring now to Figure 5d, in the event that an 
effective extraction has not taken place, steps are tak- 
en to reverse the direction of rotation for the rollers 34, 
35, 45, so that not only the remnants of the envelope 45 
40 are caused to proceed back along the transport 
path 31, but also any associated documents 42. The 
reassembled envelope (with contents) will once again 
be caused to proceed back along the transport path 
31, in turn directing the reunited envelope and con- so 
tents between the paired belts 58 and toward the dis- 
posal mechanism 60. 

To be noted is that in either case, such operations 
will return the suctioning rollers 35 to their initial op- 
erating position, placing the suction cups 37 in posi- 55 
tion for entraining the faces of the next envelope to be 
subjected to extraction. Resulting from such opera- 
tions, the extraction device 30 can operate either 
step-wise, or continuously, as desired. 



Referring now to Figures 4 and 7 f the disposal 
mechanism 60 operates to receive either envelope 
remnants or an envelope which has been reunited 
with its contents, between a pair of guides 61 which 
communicate with a drop slot 62. Hie drop slot 62 
communicates with an enclosure 63 having guides 64 
for directing received envelope remnants or reunited 
envelopes and contents toward a tilt gate mechanism 
65 which is generally comprised of a plate 66 which 
can be pivoted in either of two directions about an 
axle 67 responsive to an appropriate drive mecha- 
nism 68 (e.g., a motor or solenoid drive). In the event 
that envelope remnants are received by the disposal 
mechanism 60, steps are taken to rotate the plate 66 
in a first direction which causes the envelope rem- 
nants to proceed along the plate 66 and into a trash 
bin 69. In the event that an envelope which has been 
reunited with its contents is received by the disposal 
mechanism 60, steps are taken to rotate the plate 66 
in the opposite direction, so that the reunited envel- 
ope and contents will proceed along the plate 66 and 
toward a stacking bin 70. Signals for operating the 
drive mechanism 68 which causes such rotation of 
the plate 66 are receivable from the photocell detec- 
tion unit 46, the vacuum ports 49 or the thickness 
measuring device 50, 50' which have previously been 
described. If desired, the envelope remnants and re- 
united envelopes and contents may be monitored 
(e.g., using optical sensing devices) as they progress 
through the disposal mechanism 60, to verify and 
regulate their proper handling. 

Alternative embodiment disposal mechanisms 
60', 60" are shown in Figures 8a and 8b, and Figure 
9, which can also operate to receive either envelope 
remnants or an envelope which has been reunited 
with its contents from the extraction device 30. In the 
alternative embodiment of Figures 8a and 8b, the 
belts 58 communicate with a gating mechanism 71 
(e.g., a solenoid actuated gate) for directing envelope 
remnants to a first drop slot 72, and for directing re- 
united envelopes and contents to a second drop slot 
73. The tflt gate mechanism 65 is additionally re- 
placed with a fixed guide 74 for directing envelope 
remnants received from the drop slot 72 toward the 
trash bin 69, and for directing reunited envelopes and 
contents received from the drop slot 73 toward the 
stacking bin 70. In the alternative embodiment of Fig- 
ure 9, the belts 58 communicate with a gating mech- 
anism 76 (e.g., a solenoid actuated gate) for directing 
envelope remnants along a first transport path 77, 
and for directing reunited envelopes and contents 
along a second transport path 78. The first transport 
path 77 communicates with the trash bin 69, whfle the 
second transport path 78 communicates with the 
stacking bin 70. The gating mechanisms 71, 76 are 
advantageously controlled responsive to signals re- 
ceived from the photocell detection unit 46, the va- 
cuum ports 49 or the thickness measuring device 50, 
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50* which is employed. 

The extraction device 30 should preferably be ca- 
pable of accommodating any of a number of different 
types of envelopes, and operating conditions. Conse- 5 
quentiy, although only one suction cup 37 has previ- 
ously been described in connection with the suction- 
ing rollers 35, it is generally preferable to provide each 
of the suctioning rollers 35 with plural suction cups 
37, positioned at spaced locations along the length of 10 
each suctioning roller 35. Figure 10 illustrates a suc- 
tioning roller 35' which incorporates a pair of suction 
cups 37, and which should be sufficient for most ap- 
plications. 

Plural suction cups 37 are preferred since this 15 
tends to ensure that at least one of the two suction 
cups 37 which are provided will entrain each of the 
faces 41 of the envelope 40 being processed. This 
may be used to account for irregularities in the por- 
osity of the envelope faces resulting from differences 20 
in envelope construction, primarily due to the number 
of paper thicknesses which comprise a particular en- 
velope face (e.g., fold and glue lines). This may also 
be used to account for openings (i.e., windows) in the 
faces 41 of the envelope 40, which are commonly 25 
used to reveal mailing addresses or account identify- 
ing information. By separately valving plural suction 
cups 37, such irregularities can be accommodated as 
envelopes pass between the suctioning rollers 35, in- 
creasing the reliability of the extraction procedure. 30 

Irrespective of the extraction apparatus which is 
employed, extracted and paired documents are then 
delivered from the discharge point 26 of the extraction 
station 25 to a distribution station 80 for issuing the 
extracted documents from the apparatus 1 . The dis- 35 
tribution station 80 which has been selected for illus- 
tration in Figures 1, 3 and 11 preferably incorporates 
a series of three stacking units 81 , 82, 83, which ser- 
ially operate to divert documents from the processing 
path 84 to a series of bins 85 for receiving such docu- 40 
merits. As will be discussed more fully below, any of 
a number of criteria may be selected for diverting 
documents from the processing path 84. 

Trie stacking units 81, 82, 83 are structurally 
identical to one another. Extracted documents are re- 45 
ceived between a pair of belts 86, 87 for direction 
along a transport path 88 which extends past each of 
the stacking units 81, 82, 83. Each stacking unit 81, 
82, 83 is provided with a gating mechanism 89 for se- 
lectively diverting documents from the transport path 50 
88 and toward the stacking unit which has been se- 
lected. Each gating mechanism 89 (e.g., a solenoid 
actuated gate) is capable of separate operation re- 
sponsive to electrical signals for controlling the rout- 
ing of documents passing along the transport path 55 
88, as will be discussed more fully below. 

Referring now to the first stacking unit 81 in the 
series, documents diverted from the transport path 
88 are introduced between a pair of belts 90, 91 for 



introduction into the stacking bin 85. Such documents 
are received between the larger belt system 90 and 
a spring-loaded backing plate 92. An edge guide 93, 
which serves as a stop, is provided for receiving the 
leading edges of the received documents. As docu- 
ments are received between the belt system 90 and 
the spring-loaded backing plate 92, the spring-loaded 
backing plate 92 will be biased rearwardly, progress- 
ing into the bin 85 and forming the desired stack of 
documents. To be noted is that the smaller belt sys- 
tem 91 can be replaced with a single roller, if desired 
for a particular application. 

For some applications, it is sufficient for the 
stacking units 81 , 82, 83 to receive paired documents 
delivered from the extraction device 30, and to stack 
the paired documents according to ther characteris- 
tics. However, for other applications it may be prefer- 
able to operate upon separate (single) documents. 
This not only permits the documents to be separately 
accessed by the distribution station 80, for stacking 
purposes, but also allows the documents to be serial- 
ly discharged from the distribution station 80, for pre- 
sentation to the remittance processing station 2 as 
will be discussed more fully below. Means for sepa- 
rating paired, parallel documents into serially dis- 
charged, separated documents are disclosed in U.S. 
Patent No. 4,863,037, with reference to the separa- 
tion station which is described. However, a somewhat 
more compact means for accomplishing a similar 

function is achievable with the justification device 95 < 
which is illustrated in Figures 4 and 12. The justifica- 
tion device 95 also operates to register (justify) the 
documents with a desired reference level, which 
serves to significantly neaten the stacks which are 
produced by the stacking units 81, 82, 83 (which fa- 
cilitates stack handling). 

In operation, and as shown, the justification de- 
vice 95 receives paired documents from the extrac- 
tion device 30. To this end, documents discharged 
from the driven rollers 45 of the extraction device 30 
enter the justification device 95 between a fixed 
guide 96 and a first drum 97. The periphery 98 of the 
drum 97 incorporates a series of grooves 99 for re- 
ceiving a corresponding series of O-rings 100 which 
are formed of a friction-producing material. The base 
101 of the drum 97 further includes a flange 102 
which, as will be discussed more fully below, serves 
as a reference surface for justifying documents re- 
ceived from the extraction device 30. 

Under the influence of the driven rollers 45 of the 
extraction device 30, paired documents entering be- 
tween the guide 96 and the drum 97 are passed to a 
first angled roller 103 which extends through the 
guide 96 and into contact with the drum 97. The ma- 
terials used in forming the 0-rings 1 00 and the angled 
roller 1 03 are selected so that a greater amount of fric- 
tion is developed between the angled roller 103 and 
the paired documents which are then passing 
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through the justification device 95 than the amount of 
friction which is developed between the paired docu- 
ments and the O-rings 100 of the drum 97. Resulting 
from this, the document which is then in contact with 
the angled roller 103 can be moved (shifted) relative 
to the remaining document (which is then in contact 
with the drum 97). 

The generally downwardly directed angle exhib- 
ited by the angled roller 103 operates to urge the 
document in contact with the angled roller 103 down- 
wardly and into contact with the flange 102 of the 
drum 97. By operating the angled roller 103 at a 
speed of rotation which exceeds the speed of rotation 
for the drum 97, this document is additionally shifted 
forward relative to the other document, in an amount 
which is proportional to the difference in rotational 
rates established for the angled roller 103 and the 
drum 97 (allowing an adjustment of the shift which is 
then developed). Preferably, the angled roller 103 is 
positioned at the "sweet spot" previously described in 
conjunction with the extraction device 30 (Figure 6c), 
to ensure that both documents are effectively engag- 
ed and operated upon. 

Following this, the relatively shifted documents 
are transferred from between the guide 96 and the 
drum 97 and between a second guide 1 04 and a sec- 
ond drum 105. The drum 105 preferably corresponds 
to the drum 97, except that the O rings 100 of the 
drum 97 are omitted. Resulting from this, as the docu- 
ments are passed between the guide 104-and the 
drum 105 (responsive to rotation of the first angled 
roller 103), the documents are caused to encounter a 
second angled roller 106 which extends through the 
guide 1 04 and into contact with the drum 1 05. The an- 
gled roller 106 is preferably formed of a material sim- 
ilar to the angled roller 103, but preferably rotates at 
a rate which corresponds to the rate of rotation of the 
associated drum 105. 

As a consequence of this, as the leading (previ- 
ously shifted and justified) document encounters the 
angled roller 1 06, this document is caused to continue 
along the drum 105, resting upon the associated 
flange 102. Thereafter, the second document will en- 
counter the angled roller 1 06 (which is now on the op- 
posite side of the document pair). The generally 
downwardly directed angle exhibited by the angled 
roller 106 operates to urge the second document 
downwardly and into contact with the flange 102 of 
the second drum 105, justifying the second docu- 
ment relative to the reference surface. Once again, 
the angled roller 106 is preferably positioned at the 
"sweet spot" previously described in conjunction with 
the extraction device 30 (Figure 6c), to ensure that 
both documents are effectively engaged and operat- 
ed upon. 

As a result of the foregoing, shifted and justified 
documents wll be discharged from the justification 
device 95, exiting from between a final pair of dis- 



charge rollers 107. To be noted is that the curvature 
of the drums 97, 105 serves to curl the documents as 
they are being operated upon, increasing their struo 

5 tural integrity and facilitating in the shifting and justi- 
fication procedures which are to be accomplished. 
Also to be noted is that the justification device 95 is 
optionally provided, and can be used at other loca- 
tions within the apparatus 1, or in conjunction with 

10 other document processing equipment, as desired. 

The stacking units 81, 82, 83 of the distribution 
station 80 can be employed to accomplish any of a 
number of desired sorting functions. Generally speak- 
ing, envelopes containing documents other than a 

15 paired invoice and check will have already been re- 
moved from the apparatus 1 by the sorting device 12 
previously described. However, one particularly use- 
ful sorting function which can be implemented with 
the stacking units 81, 82, 83 involves the orientation 

20 of the documents which are being processed. As pre- 
viously indicated, the apparatus 1 of the present in- 
vention is configured for direct association with a re- 
mittance processing device. As a result, an operator 
will generally be seated at the remittance processing 

25 station 2, at 1 08, to view received documents so that 
data shown on the documents may be effectively en- 
tered. The orientation of the documents being pre- 
sented to the operator therefore becomes relevant 
For example, it has been found that for "win- 

30 dowed" envelopes (those containing openings for 
viewing an address.or the like), up to 70% of the en- 
velopes which are processed through the apparatus 
1 wOl include both an invoice and a check which are 
properly oriented (upright and facing the operator). 

35 Productivity can therefore be enhanced by providing 
only these documents to the operator of the remit- 
tance processing station 2, while removing all other 
documents from the processing path 84. This would 
be read Qy detectable by signals received from t he ori- 

40 entation determining device 1 0, which had previously 
operated upon the documents while in their envel- 
opes, or a similar orientation determining device lo- 
cated downstream from the extraction station 25, to 
operate upon the documents following their extrac- 

45 tion from the envelopes. Documents in other orienta- 
tions would then be diverted from the processing 
path 84 responsive to electrical signals received from 
the orientation determining device, leaving only cor- 
rectly oriented documents for remittance processing 

so (presumably at an enhanced rate). 

If desired, misoriented documents could not only 
be diverted from further processing, but could also be 
directed to different stacking units 81, 82, 83 of the 
distribution station 80. For example, all inverted, for- 

55 ward facing documents could be diverted to the 
stacking unit 81, while all inverted, rearwardly facing 
documents, and all upright rearwardly facing docu- 
ments could be diverted to the stacking units 82, 83, 
respectively. This would enable the separate proc- 
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essing (presumably at an enhanced rate) of uniformly 
oriented documents either using the remittance proc- 
essing station 2 (the operator can simply reach to the 
left and obtain the grouped documents from the 
stacking units) or using a remotely located remittance 
processing device, as desired. 

Other sorting functions are also clearly possible. 
For example, other types of documents which are not 
appropriate for subsequent processing may similarly 
be diverted from the processing path 84, if desired 
(e.g., two documents, neither of which is a check). To 
this end, although three stacking units 81, 82, 83 
have been shown, more or fewer stacking units may 
be employed if desired. 

Making use of a fourth stacking unit 109, paired 
invoices and checks may be grouped (sorted) accord- 
ing to each of the four possible orientations for such 
documents. In such case, it would be possible to end 
further processing of the extracted documents by the 
apparatus 1, leaving sorted documents for subse- 
quent remittance processing according to their orien- 
tation (preferably making use of a remittance process- 
ing device stationed adjacent to the bins 85 of the 
stacking units). Such an embodiment is illustrated in 
Figure 13 of the drawings. 

However, further versatflrty in automated proc- 
essing is accomplished by causing appropriated 
documents (either some or all of the document pairs 
depending upon the operation which is desired) to 
proceed along the processing path 84, for subse- 
quent delivery to the remittance processing station 2 
as previously described. To this end, the processing 
path 84 communicates with a document delivery sys- 
tem 110. 

Initially, documents discharged from the process- 
ing path 84 are delivered between a pair of belts 111 
disposed about nip-forming pairs of rollers 112, 113. 
In its simplest form, the output defined by the rollers 
113 in turn communicates with an adjustable arm 115 
for delivering documents to the remittance processing 
station 2. Referring to Figure 14, the arm 115 gener- 
ally takes the form of a frame 116 which is pivoted for 
rotation, at 117, immediately following the discharge 
point defined by the rollers 113. Associated with the 
frame 116 are a pair of belts 118 which are disposed 
about paired input rollers 119 and paired output rollers 
120. As a consequence, documents are transferred 
from the belts 111 to the arm 115 by appropriately 
aligning the output rollers 113 with the input rollers 
119 of the arm 115. If desired, a guide 121 may be 
positioned at this interface to assist in-this transfer. 
Preferably, the height of the belts 118 (and the rollers 
120) is minimal, for engaging bottom portions of the 
documents 42 which are being handled while leaving 
upper portions of the documents 42 exposed for view- 
ing by the operator seated at the remittance process- 
ing station 2. 

Documents will then travel up the arm 115 to the 



output rollers 120, for introduction into the remittance 
processing station 2. As previously discussed, avail- 
able remittance processing devices conventionally in- 

5 elude two different types of inputs for receiving docu- 
ments for processing. One such input constitutes a 
longitudinal feed path which proceeds across a win- 
dow 1 22 which is provided for viewing by t he operator. 
In such case, the arm 11 5 would be adjusted so that 

10 the output rollers 120 communicate with an input 123 
for this longitudinal feed path, enabling direct commu- 
nication between the two units. Alternatively, the arm 
115 could be adjusted so that the output rollers 120 
communicate with an input 123' for communicating 

15 with the stacking mechanism which is associated 
with the longitudinal feed path, allowing documents 
to be stacked for introduction into the remittance proc- 
essing station 2 responsive to demand (providing a 
buffering function in this mode). However, in either 

20 case, this would require modification of the remit- 
tance processing station 2 to receive documents 
(from the arm 115) within its longitudinal feed path, 
and is therefore presently less preferred. Another in- 
put associated with the remittance processing station 

25 2, generally referred to as a "drop slot", is constituted 
by an opening 124 for receiving documents from 
above, for introduction into the remittance processing 
station 2. In such case, the arm 115 would be adjust- 
ed so that the output rollers 120 are positioned above 

30 the drop slot of the remittance processing station 2, 
so that documents discharged from the arm 115 are 
able to enter the drop slot for processing in otherwise 
conventional fashion. A guide 125 is preferably posi- 
tioned beyond the output rollers 120 to facilitate this 

35 process. Since this would not require modification of 
the remittance processing station 2, this mode of op- 
eration is presently preferred for communicating with 
existing remittance processing devices. 

In either case, the arm 115 is made adjustable to 

40 accommodate different types of remittance process- 
ing devices, and to effectively mate with the remit- 
tance processing station 2 which is employed irres- 
pective of differences in floor plan. It should be noted 
that although the remittance processing station 2 is 

45 shown at a right angle relative to the transport path 
84, this orientation is primarily selected for conve- 
nience in floor planning, and may be freely varied ac- 
cording to need. 

In addition to variations in the configuration of 

so and the location for the remittance processing station 
2, it should be noted that the apparatus 1 can, if de- 
sired, communicate with a plurality of remittance 
processing devices. This configuration finds particu- 
lar utility where the rate at which the apparatus 1 can 

55 extract documents from envelopes exceeds the rate 
at which the remittance processing station 2 can be 
operated to achieve its desired functions (which will 
generally occur due to the manual operations which 
are associated with the remittance processing station 
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2). This differential is advantageously utilized by pro- 
viding a series of remittance processing devices in 
communication with the apparatus -1. 

One such configuration is schematically fllustrat- s 
ed in Figure 15 of the drawings, which shows a single 
apparatus 1 for extracting documents in communica- 
tion with three remittance processing stations 2, 2\ 
T. The only modification which is necessary to imple- 
ment this configuration is to gate the delivery of docu- w 
ments to the several document delivery systems 110, 
110\ 110" associated with the remittance processing 
stations 2, 2\ T so that documents are sequentially 
delivered to the several remittance processing devic- 
es which are available (either serially or upon de- 15 
mand). 

This is accomplished, for example, by providing a 
first gate 126 (e.g., a solenoid operated gate) be- 
tween the output rollers 113 of the distribution station 
60 and the input rollers 119 of the arm 115. The gate 20 
126 is made pivotable between a position which di- 
verts documents to the arm 115, and a position which 
passes documents on to a pair of belts 127 disposed 
about paired rollers 128, 129. A second gate 130 is 
provided following the rollers 129 so that documents 25 
exiting from between the belts 127 can either be di- 
verted toward the arm 115' of the second remittance 
processing station 2\ or the arm 115" of the third re- 
mittance processing station 2". Although three remit- 
tance processing devices are shown in this illustrative 30 
embodiment, it is to be understood that other num- 
bers, in other configurations, may be employed in ac- 
cordance with the present invention as desired. 

Irrespective of the number of remittance process- 
ing stations 2 which communicate with the apparatus 35 
1 , it is nevertheless still possible for the rate at which 
documents are extracted from the envelopes to ex- 
ceed the rate at which documents can be processed 
by the remittance processing devices under given cir- 
cumstances. Indeed, such a condition wQI often be 40 
preferred in order to ensure that an adequate supply 
of documents is continuously made available so as to 
maintain a consistent work flow in operating the re- 
mittance processing station 2 (or stations 2, 2 f , 2", ir- 
respective of their number). For this reason, a buffer 45 
mechanism 135 preferably forms part of the docu- 
ment delivery system 110 (and the document delivery 
systems 110', 110" if employed), interconnecting the 
belts 111 which receive the documents from the trans- 
port path 84 with the adjustable delivery arm 115. so 

Referring to Figure 16, the buffer mechanism 135 
is positioned to receive documents diverted by the 
gate 126, which had previously operated to deliver 
documents directly to the arm 115. However, in this 
case, the diverted documents are delivered between 55 
a pair of transport mechanism 136, 137. The transport 
mechanism 136 is generally comprised of a belt 138 
deposed about a series of rollers 1 39, 140. Two of the 
rollers 139 are pivoted about fixed positions, defined 



by bearings 141. The remaining two rollers 140 are 
operative! y interconnected with the bearings 141 by 
a frame 142 which operates to maintain the rollers 
140 in an orientation which is generally parallel to the 
bearings 1 4 1 , and to a fixed guide 1 43. As a result of 
this, as documents are received between the rollers 
140 (actually the belt 137) and the fixed guide 143, 
the frame 142 is caused to retract to intermediate 
positions (shown in phantom) within a buffer bin 144 
which is generally defined by the fixed guide 143 and 
an edge stop 145. 

The transport mechanism 137 is also comprised 
of a belt 146 disposed about opposing rollers 147, 
which are positioned relative to the belt 138 of the 
transport mechanism 1 36 so as to define a nip 148 for 
receiving documents from the gate 126. To be noted 
is that the transport mechanism 137 is pivoted, at 
149, in order to maintain effective contact between 
the belt 146 of the transport mechanism 137 and the 
belt 1 38 of the transport mechanism 1 36 irrespective 
of movements of the transport mechanism 136 rela- 
tive to the fixed guide 143. Also to be noted is that a 
similar function can be achieved by replacing the 
transport mechanism 1 37 with a single roller, which is 
similarly pivoted at 149 in order to maintain contact 
with the transport mechanism 136. 

As a result, documents received from the gate 
126 are initially introduced between the transport 
mechanisms 136, 137, thereafter passing to a nip 150 
defined between the transport mechanism 136 and 
the fixed guide 143. The belts 138, 146 may be inter- 
leaved with one another to curl the documents as 
they pass from between the belts 138, 146, facilitat- 
ing their transfer to the nip 150 and across the inter- 
vening open space. In any event, documents are in 
this fashion delivered to and received within the buf- 
fer bin 144, and are stacked within the buffer bin 144 
as desired. 

To deliver documents from the buffer bin 144, a 
demand feed mechanism 155 is associated with the 
fixed guide 143 which operates to withdraw docu- 
ments from the buffer bin 144 for delivery to the arm 
115 (responsive to demand resulting from operations 
of the remittance processing station 2). The demand 
feed mechanism 155 generally includes a pair of ore- 
feed rollers 1 56 for urging documents toward a friction 
separator 157. 

The pre-feed rollers 156 operate to pass the 
documents which are then adjacent to the fixed guide 
143 from the buffer bin 144 and through a throat 160 
defined between the edge stop 145 and the fixed 
guide 143. Following this, the documents are intro- 
duced to the friction separator 157, entering between 
a pair of rollers 1 58, 1 59 including a roller 1 58 formed 
of a material which exhibits an intermediate coeffi- 
cient of friction and a roller 1 59 formed of a material 
which exhibits a high coefficient of friction. Resulting 
from this difference in the coefficients of friction for 
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the two rollers 1 58, 159, the document which is then 
closest to the fixed guide 143 wOl be advanced rela- 
tive to the next, nearest adjacent document, causing 
the first document to issue from between the rollers s 
158, 159. Thereafter, the next (second) document will 
be caused to issue from between the rollers 1 58, 1 59, 
and so on. By regulating the transport speed for the 
belts 118 of the arm 115, previously paired docu- 
ments extracted from the envelopes and introduced 10 
into the buffer mechanism 135 will be serially dis- 
charged from the buffer mechanism 135 for delivery 
along the arm 115, and to the remittance processing 
station 2 (at a rate, and separated by a gap, which will 
vary responsive to the transport speed selected for 15 
the belts 118). 

Through selective operations of the demand feed 
mechanism 155, responsive to appropriate signals 
associated with the remittance processing station 2, 
documents may be delivered from the apparatus 1 to 20 
the remittance processing station 2 in accordance 
with the speed of the operator stationed at the remit- 
tance processing station 2. This can include signals 
derivable from the remittance processing station 2 (an 
interfaced electrical connection), a foot pedal associ- 25 
ated with the remittance processing station 2, or sen- 
sors (e.g., optical detectors) associated with the arm 
115 as wQI be discussed more fully below. Since the 
demand feed mechanism 155 will operate at differing 
rates responsive to demand, and t he transport mech- 30 
anism 136 wDI operate at a constant rate established 
for the apparatus 1 , the contents of the buffer bin 144 
will constantly (dynamically) be changing. 

Certain precautions should be taken when feed- 
ing paired documents into the buffer bin 144 and be- 35 
tween the transport mechanism 136 and the fixed 
guide 143. Otherwise, when feeding the paired docu- 
ments to the nip 150, one or both of the documents 
may not be effectively received between the trans- 
port mechanism 136 and the fixed guide 143, or the 40 
documents may be shifted relative to one another to 
such an extent that subsequent operations of the de- 
mand feed mechanism 155 will be hindered. To over- 
come this, two precautions are advisable. 

First, the paired documents are preferably shifted 45 
relative to one another so that the leading document 
may first be engaged between the transport mecha- 
nism 1 36 and the fixed guide 143, and positively driv- 
en to the edge stop 145, and so that the trailing docu- 
ment may thereafter be engaged between the trans- so 
port mechanism 136 and the fixed guide 143, to sep- 
arately-and positively drive the trailing document (and 
all subsequent documents) to the edge stop 145. This 
is advantageously accomplished by the justification 
device 95, which operates to shift the documents ref- 55 
ative to each other as is desired. The justification de- 
vice 95 also operates to justify the documents to a lev- 
el reference surface, which serves to improve the uni- 
formity of the stack of documents which is developed 



within the buffer bin 144, and to assist in the uniform 
withdrawal of documents from the buffer bin 144 re- 
sponsive to operations of the demand feed mecha- 
nism 155. 

To be noted is that the parallel relationship which 
is developed between the rollers 140 of the transport 
mechanism 136 and the fixed guide 143 also oper- 
ates to contribute to the foregoing. This is because a 
point contact with the documents being operated 
upon, against the fixed guide 143, wDI tend to cause 
one of the documents to advance relative to the other 
(which is generally an undesirable result). To correct 
this, a line-contact is maintained between the trans- 
port mechanism 136 and the fixed guide 143, avoid- 
ing such a result For this reason, the transport mech- 
anism 136 preferably takes the general shape of a 
parallelogram, rather than the more triangular trans- 
port mechanisms associated with other stacking 
units (e.g., the stacking units 81, 82, 83). 

Second, the pre-feed rollers 156 are preferably 
interconnected with the remainder of the demand 
feed mechanism 155 by a one-way clutch which per- 
mits- the pre-feed rollers 1 56 to be overdriven relative 
to the rate of operation of the demand feed mecha- 
nism 1 55. This operates to permit documents to be ef- 
fectively driven into the buffer bin 144, and against 
the edge stop 145, irrespective of the mode (speed) 
of operation of the demand feed mechanism 155 
(e.g., at stop, or possibly at a rate which is slower than 
the rate of operation for the transport mechanism 
1 36). Such considerations are particularly important 
when receiving a first document between the trans- 
port mechanism 136 and the fixed guide 143, since 
this first document will encounter the resistive sur- 
face of the pre-feed rollers 1 56, while remaining docu- 
ments will encounter the relatively slippery surface of 
an earlier-fed document 

Following serial discharge from the demand feed 
mechanism 155, separate documents are caused to 
traverse the arm 115, progressing toward the remit- 
tance processing station 2. As previously indicated, 
the belts 118 associated with the arm 115 are prefer- 
ably sized and configured to engage only bottom por- 
tions of the documents 42 being transported, leaving 
upper portions of the documents 42 exposed to the 
operator (leaving the financial data shown on the 
documents exposed as well). The documents 42 will 
then be delivered along the arm 115, reaching the 
output rollers 120 just prior to introduction into the re- 
mittance processing station 2. Subsequent handling 
of the documents 42 will depend upon the operating 
mode selected for the overall system. 

For example, in a "presentation" mode, the docu- 
ments 42 may be delivered to the end of the arm 115, 
and stopped for presentation to the operator. The op- 
erator can then read the document 42 and/or remove 
the document 42 from the arm 1 1 5 in order to read t he 
information which is present on the document Fol- 
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lowing appropriate data entry, the document 42 can 
then be manually introduced into the drop slot asso- 
ciated with the remittance processing station 2. 

In a ■semi-automatic" mode, the arm 115 may be 5 
moved adjacent to the remittance processing station 
2 so that the document 42 can be delivered from the 
arm 115 to the input for the remittance processing 
station 2. However, each document (invoice/check) is 
stopped at the end of the arm 115 so that the operator 10 
may check the orientation for that document and, if 
necessary, reorient the document by removing the 
documentfromthearm 11 5 and introducing the docu- 
ment into the remittance processing station 2 in a cor- 
rect orientation. Correctly oriented documents could is 
be automatically discharged from the arm 115, for di- 
rect introduction into the remittance processing sta- 
tion 2. 

In a "fully automatic" mode, the operator need not 
interface with the documents 42 traversing the arm 20 
115, but rather is permitted to read the information- 
on each document 42 as it traverses the arm 115 
(since the upper portions of the document remain ex- 
posed). The arm 115 is of a sufficient length so that 
for an appropriate transport rate, adequate time is 25 
available for the entry of desired information prior to 
delivery of the document 42 from the arm 11 5 to the 
remittance processing station 2, or to grasp a docu- 
ment to be removed from the arm 115 (for inspection 
or inversion) for return prior to delivery of the docu- 30 
ment 42 from the arm 11 5 to the remittance process- 
ing station 2. Indeed, resulting from operations of the 
buffer mechanism 1 35, an invoice of a document pair 
will ordinarily be delivered to the remittance process- 
ing station 2 just prior to the delivery of the corre- 35 
s ponding check, allowing the operator to handle the 
check, as desired, while the corresponding invoice is 
being processed by the remittance processing station 
2. 

To assist in implementing the above-described 40 
operating modes, the end of the arm 115 may be pro- 
vided with its own drop chute 165 for communicating 
with the drop slot of the remittance processing station 
2, as illustrated in Figures 17 and 18. The drop chute 
165 includes a front face 166 and a rear face 167 45 
which are separated by an open space 1 68 for receiv- 
ing documents from the arm 115, at 169, and for de- 
livering documents to the remittance processing sta- 
tion 2, at 170. As a result, documents present at the 
end of the arm 115 may be discharged from between so 
the output rollers 120, entering the open space 168 
developed between the opposing faces 166, 167 and 
falling from the drop chute 165, at 170. Documents 
present at the end of the arm 115 may also be re- 
moved from between the output rollers 120, for man- 55 
ual handling, and then returned to the open space 
168 developed between the opposing faces 166, 167 
by inserting such documents into an angled entry slot 
171 which is provided in the front face 166 of the drop 



chute 165. In either case, documents are effectively 
delivered from the drop chute 165 to the drop slot of 
the remittance processing station 2, for further proc- 
essing as appropriate. Thefrontface 166 is preferably 
formed of a transparent material to facflitate viewing 
of the documents which are to be processed. 

The drop chute 165 can additionally and advan- 
tageously incorporate sensors for monitoring the pas- 
sage of documents through it For example, a sensor 
172 may be positioned at the end of the arm 115 in 
order to monitor the arrival and departure of docu- 
ments at the output rollers 120. A sensor 1 73 may be 
positioned near the bottom 170 of the drop chute 165 
in order to monitor the passage of documents to the 
remittance processing station 2. A sensor 1 74 may be 
provided at the entry slot 171 in order to monitor the 
receipt of documents through this interface. Any of a 
variety of sensor types may be used to implement 
these functions, although optical sensing devices are 
generally preferred in order to minimize interference 
with the documents as they pass through the drop 
chute 165. 

To be noted is that if multiple remittance process- 
ing stations 2, 2\ 2" are employed, these operating 
modes may be mixed and matched, as desired, re- 
sponsive to sorting operations associated with the 
apparatus 1 . In this fashion, work flow may be match- 
ed to different remittance processing devices which 
are configured to best respond to documents which 
have been fed in the presentation, semi-automatic 
and fully-automatic modes which are achievable in 
accordance with the present invention. Also to be not- 
ed is that the apparatus 1 is capable of providing a 
"manual" mode in which the apparatus 1 primarily 
serves as a document stacker, so that the operator 
can withdraw stacks of sorted documents from the 
apparatus 1 for data entry at the remittance process- 
ing station 2 (in otherwise conventional fashion). Fig- 
ure 13 Illustrates an apparatus 1 which is advanta- 
geously employed in a manual mode of operation. 

The foregoing describes numerous components 
for receiving envelopes in bulk form, for then extract- 
ing documents from the envelopes, and for then de- 
livering the extracted documents to a remittance proc- 
essing device, both continuously and automatically. 
However, it should be understood that these compo- 
nents, and the preferred embodiments which have 
been described, can be freely varied to suit a partic- 
ular application. 

Some of these variations have already been dis- 
cussed. For example, the thickness measuring de- 
vice 6, the metal detecting device 7, and the orienta- 
tion determining device 10 may be employed in accor- 
dance with the present invention, or deactivated, or 
even deleted, as desired. This also applies to the sort- 
ing device 12 which follows these components, as 
well as the stacking units 81 , 82, 83 of the distribution 
station 80. Other types of sorting devices may also be 
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employed, if desired. For example, a bar code reader 
may be placed at appropriate locations in order to 
read coded labeling (e.g., private labeling or conven- 
tional Post Office bar coding) and sort envelopes 
and/or documents responsive to the coding which 
they include. 

Yet another variation which has previously been 
discussed involves the use of pre-slit envelopes 
(which would then allow the cutting station 20 to be 
omitted), or the use of other types of automated edge- 
severing equipment to slit envelopes prior to their in- 
troduction into the extraction station 25. Alternatively, 
envelopes could be received from a high speed sort- 
ing device, such as the Model 30 high speed sorting 
device manufactured by Opex Corporation of Moores- 
town. New Jersey, if desired. In such case, duplicative 
modules (e.g., the thickness measuring device 6, the 
metal detecting device 7, the orientation determining 
device 10 and the sorting device 12) could be deleted 
from the apparatus 1 of the present invention. The 
configuration for the extraction station 25 may also be 
varied, if desired. Yet another variation which has pre- 
viously been discussed is to change the number of 
stacking units 81 , 82, 83, or the number of remittance 
processing stations 2 which are employed, or to de- 
lete these structures from the overall apparatus 1 , as 
desired. 

For example, by deleting the stacking units 81, 
82, 83, documents could be discharged directly from 
the extraction station 25 (including a justification de- 
vice 95, if desired) and to the document delivery sys- 
tem 110, for subsequent remittance processing irres- 
pective of their orientation. In such case, documents 
would be delivered to the operator of the remittance 
processing station 2 in random orientation, allowing 
the operator to access documents as they progress 
along the arm 115 toward the remittance processing 
station 2 for manual reorientation and data entry prior 
to packaging for deposit (as is presently often done). 
This would also permit removal of the orientation de- 
termining device 10, in addition to the stacking units 
61, 82, 83 (or any reorienting equipment which might 
otherwise be employed as noted below), developing 
the simplified apparatus which is shown in Figure 19 
of the drawings. 

Alternatively, the orientation determining device 
10 could be retained, and used to provide signals for 
distributing documents (according to their orientation) 
to different remittance processing devices configured 
to accommodate documents of a particular configur- 
ation (e.g., since on the order of 70% of the document 
pairs extracted from "windowed" envelopes are cor- 
rectly oriented, these items could be forwarded to a 
first remittance processing device configured to re- 
ceive such documents, while remaining (misoriented) 
pairs of documents could be forwarded on to a second 
remittance processing device configured to receive 
them, or even to three different remittance process- 



ing devices configured to receive documents in the 
remaining three orientations which are possible). 
Thus, instead of sorting documents according to their 

5 orientation, for separate stacking, the documents can 
instead be routed to a desired remittance processing 
station 2 which is configured to receive them (en- 
hancing productivity by taking advantage of the spe- 
cial features of the remittance processing device, and 

10 uniformity in the presentation of documents to the op- 
erator). 

Alternatively, by providing the apparatus 1 with a 
bar code reader as previously suggested, documents 
may be similarly delivered to different remittance 

15 processing devices responsive to coded information 
on the documents or the envelopes which contained 
them. In this fashion, the documents could be sorted 
(and routed) according to private-label coded infor- 
mation, or Post Office zip coding, allowing jobs to be 

20 grouped and routed to different remittance process- 
ing devices (which are preferably then configured to 
receive them). 

Another variation which may be accomplished in 
accordance with the present invention is to replace 

25 the stacking units 81, 82, 83 of the distribution station 
80 with means 180 for orienting documents dis- 
charged from the extraction station 25 responsive to 
signals initiated by the orientation determining device 
10. Such an embodiment is illustrated in Figure 20 of 

30 the drawings. This could include the inversion of 
documents from top to bottom, and the inversion of 
documents from end to end, making use of means 
which are disclosed in U.S. Patent No . 4,863,037, 
with reference to the reversal and twisting stations 

35 which are described. Indeed, in such case, it would 
even be possible to interconnect the output of the 
document orienting portions of the apparatus dis- 
closed in U.S. Patent No. 4,863,037 with one or more 
remittance processing stations 2 by means of one or 

40 more document delivery systems 110, as previously 
described. Documents discharged by the extraction 
apparatus would then be uniformly oriented and 
ready for remittance processing. 

Another variation which may be accomplished in 

45 accordance with the present invention is to provide 
the apparatus 1 with additional devices for interfacing 
with the remittance processing station 2, preferably 
just prior to the delivery of documents to the docu- 
ment distribution system 110. For example, the appa- 

50 ratus 1 could incorporate a module 185 for reading 
documents extracted from the envelopes which have 
been processed (either with or without, or before or 
after any sorting operations which are accomplish- 
ed). This could include a barcode reader as previous- 

55 ly described, for subsequent routing purposes. How- 
ever, this could advantageously include devices for 
reading numerical data shown on the invoices and 
checks, to ready such information for subsequent op- 
erations of the remittance processing station 2. One 
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use for the would be to identify paired documents (in- 
voice and check) which correspond in amount (so- 
called "full pays"), for delivery to a remittance proc- 
essing station 2 which is configured to operate in its 5 
"power encoding" mode, which automatically feeds 
invoices and encodes checks with a dollar amount (in 
automated fashion and on an expedited bass). Devic- 
es for obtaining such information from checks and in- 
voices are known and currently available, including 10 
neural networks for reading the dollar amount shown 
on a check and OCR (optical character recognition) 
networks for reading the dollar amount shown on the 
invoice. 

Alternatively, the module 1 85 could incorporate a 15 
video camera or cameras for acquiring images from 
either or both sides of the documents which are being 
processed, to enable an operator (or even the appa- 
ratus 1) to make decisions regarding the disposition 
of such documents according to information fou nd on 20 
them. The video monitor for the operator could be sta- 
tioned locally, near the apparatus 1, or remotely, as 
desired. The acquired images could be displayed sep- 
arately, or overlayed, according to need. The operator 
(or the apparatus 1) could additionally be provided 25 
with a routing switch for distributing documents ac- 
cording to the data revealed by the acquired video im- 
ages in order to regulate the distribution of documents 
to the one or more remittance processing devices 
which are associated with the apparatus 1 . The video 30 
cameras could be replaced with a viewing window, if 
desired, simplifying the overall system. 

To be noted is that in order to employ the forego- 
ing techniques, the documents being discharged from 
the extraction station 25 must first be separated, at 35 
186 (paired, parallel documents separated for serial 
distribution), so that the documents may be individ- 
ually accessed. 

It will therefore be understood that various 
changes in the details, materials and arrangement of 40 
parts which have been herein described and illustrat- 
ed in order to explain the nature of this invention may 
be made by those skilled in the art within the principle 
and scope of the invention as expressed in the follow- 
ing claims. 45 



Claims 

1 . An apparatus for presenting selected documents 50 
to a remittance processing device, comprising: 

means for extracting the documents from 
a plurality of envelopes for containing the docu- 
ments prior to extraction; 

means for separating the documents ex- 55 
tracted from the envelopes for serial presenta- 
tion to the remittance processing device; and 

means for receiving the extracted docu- 
ments from the separating means and for con- 



veying the extracted documents to the remit- 
tance processing device for introduction to the 
remittance processing device, thereby permit- 
ting remittance processing of the documents ex- 
tracted from the envelopes. 

2. The apparatus of claim 1 wherein the documents 
extracted from the envelopes include an invoice 
and a check for payment of the invoice. 

3. The apparatus of claim 1 wherein the envelopes 
are opened along plural contiguous edges, and 
wherein the extracting means includes: 

a first pair of rollers forming a nip for re- 
ceiving an opened envelope with contents there- 
between; 

a second pair of rollers following the first 
pair of rollers, for receiving the opened envelope 
with contents from the first pair of rollers, where- 
in the second pair of rollers are spaced from one 
another and each include a suction cup for en- 
gaging faces of the opened envelope responsive 
to an applied vacuum; and 

a third pair of rollers following the second 
pair of rollers, forming a nip for receiving the con- 
tents discharged from between the second pair 
of rollers, thereby removing the contents from 
the envelope which contained them. 

4. The apparatus of claim 3 wherein the suction 
cups associated with the second pair of rollers 
are collapsible suction cups for entraining the 
faces of t he-envelopes and for thereafter engag- 
ing the feces of the envelopes. 

5. The apparatus of claim 4 wherein the second 
pair of rollers include means for peeling the faces 
of the envelope away from the contents posi- 
tioned therebetween. 

6. The apparatus of claim 3 wherein the second 
pair of rollers each include a plurality of suction 
cups positioned at spaced locations extending 
along the second pair of rollers. 

7. The apparatus of claim 3 wherein the extracting 
means further includes means for analyzing the 
contents extracted from the envelopes. 

8. The apparatus of claim 7 wherein the analyzing 
means is located between the second pair of roll- 
ers and the third pair of rollers. 

9. The apparatus of claim 7 wherein the analyzing 
means is located following the third pair of roll- 
ers. 

10. The apparatus of claim 7 wherein the analyzing 
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means includes a light source and a receptor for 
converting received light to an electrical signal, 
wherein the light source and the receptor are lo- 
cated on opposite sides of a transfer path for the 5 
contents extracted from the envelopes, and 
means for comparing the converted electrical 
signal to a selected threshold for identifying a 
number of documents representing the contents 
extracted from the envelopes. 10 



11. The apparatus of claim 7 wherein the analyzing 
means includes a pair of suction cups located on 
opposite sides of a transfer path for the contents 
extracted from the envelopes, and means for de- 
tecting changes in pressure associated with the 
suction cups for identifying entrained documents 
representing the contents extracted from the en- 
velopes. 

12. The apparatus of claim 7 wherein the analyzing 
means includes means for measuring the thick- 
ness of the contents extracted from the envel- 
opes and traversing a transfer path in communi- 
cation with the thickness measuring means, 
means for converting measured thicknesses to 
an electrical signal, and means for comparing 
the converted electrical signal to a selected 
threshold for identifying a number of documents 
representing the contents extracted from the en- 
velopes. 



rollers and the second pair of rollers. 

16. The apparatus of claim 15 wherein the first pair 
of rollers, the second pair of rollers and the third 
pair of rollers are reversible in rotation, and 
wherein envelopes and contents moved back 
along the second transfer path are directed 
away from the first transfer path and toward 
means for deposing of extracted envelope faces 
and means for collecting envelope faces and in- 
effectively extracted contents. 

1 7. The apparatus of claim 3 which further includes 
15 means for disposing of extracted envelope faces 

and means for collecting envelope faces and in- 
effectively extracted contents. 

1 8. The apparatus of claim 1 7 wherein the disposing 
20 and collecting means includes a container for re- 
ceiving articles from the extracting means, and 
means for selectively directing extracted envel- 
ope faces toward a trash receptacle, and envel- 
ope faces and ineffectively extracted contents 

25 toward a stacker for collection. 

1 9. The apparatus of claim 1 8 wherein the means for 
selectively directing articles is a plate rotatable 
between a first position for communicating with 

30 the trash receptacle and a second position for 

communicating with the stacker. 

20. The apparatus of claim 1 8 wherein the means for 
selectively directing articles is a gate for direct- 
ing extracted envelope faces toward a first re- 
gion defined within the container and for direct- 
ing envelope faces and ineffectively extracted 
contents toward a second region defined within 
the container, and separation means for placing 
the first region in communication with the trash 
receptacle and for placing the second region in 
communication with the stacker. 

21. The apparatus of claim 1 wherein the separating 
means includes means for shifting paired, paral- 
lel documents extracted from the envelopes rel- 
ative to one another until separated into serial 
documents for discharge from the separating 
means. 

22. The apparatus of claim 1 wherein the receiving 
and conveying means is an arm extending to the 
remittance processing device. 

23. The apparatus of claim 22 wherein the arm is ad- 
justable in position. 

24. The apparatus of claim 22 wherein the arm in- 
cludes an output end, and wherein the output 



13. The apparatus of claim 12 wherein the thickness 
measuring means includes a fixed plate and a 
spring follower associated with a fixture and lo- 35 
cated an opposite sides of a transfer path for the 
contents extracted from the envelopes, wherein 
end portions of the spring follower are positioned 
adjacent to, and for extension between a light 
source and a receptor for converting received 40 
light to an electrical signal so that extension of 
the end of the spring follower between the light 
source and the receptor will vary responsive to 
separation of the spring follower and the fixed 
plate in accordance with variations in thickness 45 
of the contents traversing the transfer path. 

14. The apparatus of claim 3 which further includes 
an air jet disposed between the first pair of roll- 
ers and the second pair of rollers, for directing a so 
jet of air toward the envelope with contents for 
separating faces of the envelope from the con- 
tents prior to introduction between the second 
pair of rollers. 

55 

15. The apparatus of claim 3 wherein the first pair of 
rollers receive the envelope with contents from 
a first transfer path which forms an angle with a 
second transfer path defined by the first pair of 
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end communicates with a longitudinal transfer 
path for conveying documents through the re- 
mittance processing device. 

5 

25. The apparatus of claim 22 wherein the arm in- 
cludes an output end, and wherein the output 
end communicates with a stacker for collecting 
documents for delivery to a longitudinal transfer 
path for conveying documents through the re- 10 
mittance processing device. 

26. The apparatus of claim 22 wherein the arm in- 
cludes an output end, and wherein the output 

end communicates with a chute for receiving 15 
documents dropped from the output end of the 
arm, for introduction into the remittance process- 
ing device. 

27. The apparatus of claim 22 wherein the arm in- 20 
eludes an output end, and wherein the output 

end includes a collection chute for receiving 
documents from the output end of the arm for 
controlled delivery to the remittance processing 
device. 25 

28. The apparatus of claim 27 wherein the collection 
chute further includes a slot communicating with 
the collection chute for receiving documents for 
introduction into the collection chute along a 30 
path different from a primary path extending be- 
tween the output end of the arm and the remit- 
tance processing device. 



33. The apparatus of claim 31 wherein the first con- 
veyor system includes a linear section which is 
substantially parallel with the fixed guide, for re- 
ceiving the documents therebetween. 

34. The apparatus of claim 33 wherein the linear 
section remains substantially parallel with the 
fixed guide irrespective of the number of docu- 
ments received between the first conveyor sys- 
tem and the fixed guide. 

35. The apparatus of claim 34 wherein the first de- 
livery system defines a parallelogram irrespec- 
tive of the number documents received between 
the first conveyor system and the fixed guide. 

36. The apparatus of claim 31 wherein the second 
conveyor system is rotatable about an axis for 
maintaining contact with the first conveyor sys- 
tem responsive of movements of the first con- 
veyor system within the bin of the stacking 
means. 

37. The apparatus of claim 36 wherein the second 
conveyor system includes means for corrugat- 
ing documents received from the extracting 
means, for delivery between the first conveyor 
system and the fixed guide. 

38. The apparatus of claim 31 wherein the separat- 
ing means includes means for selectively dis- 
charging documents from the stacking means. 



29. The apparatus of claim 27 wherein the collection 35 
chute further includes means for detecting docu- 
ments passing through the collection chute, for 
controlling operations of the apparatus. 

30. The apparatus of claim 22 which further includes 40 
stacking means for receiving documents from 

the extracting means and for stacking the re- 
ceived documents for delivery to the arm. 

31. The apparatus of claim 30 wherein the stacking 45 
means includes a first conveyor system for re- 
ceiving the documents and for collecting the re- 
ceived documents within a bin disposed be- 
tween the first conveyor system and a fixed 
guide, and a second conveyor system for def in- 50 
ing a nip with the first conveyor system for direct- 
ing documents received from the extracting 
means towards the bin for receiving the docu- 
ments. 

55 

32. The apparatus of claim 31 which fort her includes 
an edge guide adjacent to the first conveyor sys- 
tem and the fixed guide, for aligning the docu- 
ments within the bin of the stacking means. 



39. The apparatus of claim 38 wherein the discharg- 
ing means includes first rollers for directing a 
document adjacent to the fixed guide toward a 
delivery point, and second rollers associated 
with the delivery point for passing documents 
from the stacking means one at a time. 

40. The apparatus of claim 39 wherein the first roll- 
ers are connected to the second rollers through 
a one-way clutch which can be overdriven by- 
documents entering the bin of the stacking 
means. 

41. The apparatus of claim 39 wherein the second 
rollers each include a frictional surface, and 
wherein the coefficient of friction for the frictional 
surface of one of the second rollers is higher 
then the coefficient of friction for the frictional 
surface of the other one of the second rollers, for 
passing the documents from the stacking means 
one at a time. 

42. The apparatus of claim 41 wherein the one of the 
second rollers with the frictional surface having 
the higher coefficient of friction is positioned ad- 
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jacent to the fixed guide. 

43. The apparatus of claim 38 wherein the means for 
selectively discharging documents from the s 
stacking means operates responsive to signals 
associated with the remittance processing de- 
vice. 

44. The apparatus of claim 22 wherein the arm in- 10 
eludes conveyor means for carrying documents 
along the arm and toward the remittance proc- 
essing device. 



45. The apparatus of claim 44 wherein the conveyor 
means of the arm has a height wherein the 
documents conveyed along the arm exhibit a 
height and wherein the height of the conveyor 
means is less than the height of the documents. 



48. The apparatus of claim 46 wherein the gating 
means operates responsive to means for identi- 
fying characteristic features associated with the 
documents. 
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46. The apparatus of claim 22 which further includes 
gating means for directing documents between a 
first arm associated with a first remittance proc- 
essing device and a second arm associated with 

a second remittance processing device. 25 

47. The apparatus of claim 46 which further includes 
gating means for directing documents between 
the second arm associated with the second re- 
mittance processing device and a third arm as- 30 
sociated with a third remittance processing de- 
vice. 



35 



ienting the documents to a desired orientation 
prior to delivery to the conveying means. 

53. The apparatus of claim 51 wherein the identify- 
ing means includes means for identifying the ori- 
entation of the documents, and means for deliv- 
ering documents of a selected orientation to the 
conveying means and means for diverting docu- 
ments of other orientations from the conveying 
means. 

54 The apparatus of claim 53 which further includes 
stacking means for receiving documents divert- 
ed from the conveying means. 

55. The apparatus of claim 54 which further in dudes 
a plurality of stacking means for separately re- 
ceiving documents diverted from the conveying 
means according to the orientation of the docu- 
ments. 

56. The apparatus of claim 51 wherein the identify- 
ing means includes means for identifying the 
type of the documents, and means for delivering 
documents of a selected type to the conveying 
means and means for diverting documents of 
other types from the conveying means. 

57. The apparatus of claim 56 which further includes 
stacking means for receiving documents divert- 
ed from the conveying means. 

58. The apparatus of claim 1 which further includes 
means for justifying documents received from 
the extracting means to a selected reference 
standard. 



49. The apparatus of claim 48 wherein the gating 
means operates responsive to means for identi- ao 
fying the orientation of the documents, for direct- 
ing the documents toward the remittance proc- 
essing devices according to the identified orien- 
tation. 

45 

50. The apparatus of claim 48 wherein the gating 
means operates responsive to means for detect- 
ing coded markings on the documents, for di- 
recting documents towards the remittance proc- 
essing devices according to the detected mark- so 
ings. 

51. Hie apparatus of claim 1 which further includes 
means for identifying characteristic features as- 
sociated with the documents. 55 

52. The apparatus of claim 51 wherein the identify- 
ing means includes means for identifying the ori- 
entation of the documents, and means for reor- 



59. The apparatus of claim 58 wherein the justifying 
means includes means for justifying paired 
documents to a reference surface. 

60. The apparatus of claim 59 wherein the justifying 
means includes a first drum and a first roller con- 
tacting the first drum for urging a first document 
toward the reference surface, and a second 
drum and a second roller contacting the second 
drum for urging a second document toward the 
reference surface. 

61. The apparatus of claim 60 wherein the reference 
surface is a flange extending from bottom por- 
tions of the first drum and the second drum. 

62. The apparatus of claim 60 wherein the first drum 
includes means for frictionally engaging the first 
document in contact with the first drum. 

63. The apparatus of claim 62 wherein the engaging 
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means in an O-ring extending around peripheral 
portions of the first drum. 

64. The apparatus of claim 60 wherein the first roller 5 
and the second roller are disposed at an angle 
which progresses downwardly toward the refer- 
ence surface. 

65. The apparatus of claim 64 wherein the first roller 10 
and the second roller are formed of a friction- 
producing material. 

66. The apparatus-of claim 60 which further in- 
cludes means for shifting the first document reJ- 15 
ative to the second document 

67. The apparatus of claim 66 wherein the first roller 
rotates at a rate which differs from the rate of ro- 
tation of the first drum. 20 

68. The apparatus of claim 67 wherein the differ- 
ence in rate of rotation is adjustable, thereby ad- 
justing the shifting of the first document relative 
to the second document 

69. The apparatus of claim 67 wherein the rate of ro- 
tation of the first roller exceeds the rate of rota- 
tion of the first drum. 

70. The apparatus of claim 69 wherein the second 
roller rotates at a rate which substantially equals 
the rate of rotation of the second drum. 

71. The apparatus of claim 70 wherein the rate of ro- 35 
tation of the first drum substantially equals the 

rate of rotation of the second drum. 

72. The apparatus of claim 60 wherein the second 
drum is positioned adjacent to the first drum, for ao 
receiving documents discharged from between 

the first drum and the first roller. 

73. The apparatus of claim 1 which further includes 
means for opening the envelopes, in communi- 45 
cation with the extracting means. 

74. The apparatus of claim 73 wherein the opening 
means includes means for severing edges of the 
envelopes prior to introduction into the extracting so 
means. 

75. The apparatus of claim 74 wherein the opening 
means includes means for severing plural edges 

of the envelopes. 55 

76. The apparatus of claim 75 wherein the opening 
means includes means for severing three contig- 
uous envelope edges. 



77. The apparatus of claim 76 wherein the opening 
means does not severe a trailing lateral edge of 
the envelopes. 

78. The apparatus of claim 1 which further includes 
means for receiving a plurality of envelopes, and 
means for delivering the plurality of envelopes to 
the apparatus serially and one at a time. 

79. The apparatus of claim 1 which further includes 
means for identifying characteristic features as- 
sociated with the envelopes. 

80. The apparatus of claim 79 wherein the identify- 
ing means includes means for measuring the 
thickness of an envelope and contents of the en- 
velope. 

81. The apparatus of claim 80 wherein the thickness 
measuring means includes means for identifying 
envelopes containing a specified number of 
documents. 



83. The apparatus of claim 80 wherein the identify- 
ing means further includes means for detecting 
metal objects contained within the envelopes. 

84. The apparatus of claim 83 wherein the identify- 
ing means further includes means for determin- 
ing lengths of the envelopes. 

85. The apparatus of claim 84 wherein the identify- 
ing means includes means for identifying envel- 
opes having lengths lying outside of a specified 
range. 

86. The apparatus of claim 85 which further includes 
means for diverting envelopes with the identi- 
fied characteristic features from the extracting 
means, and means for directing envelopes with- 
out the identified characteristic features to the 
extracting means. 

87. The apparatus of claim 79 wherein the identify- 
ing means includes means for determining the 
orientation of documents contained within the 
envelopes. 

88. The apparatus of claim 87 wherein the orienta- 
tion determining means operates responsive to 
magnetic ink markings located on the docu- 



25 82. The apparatus of claim 80 which further includes 
means for directing envelopes with the identified 
characteristic features to the extracting means, 
and means for diverting envelopes without the 
identified characteristic features from the ex- 
30 tracting means. 
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merits. 

89. Hie apparatus of claim 87 wherein the orienta- 
tion determining means further includes means 
for identifying types of documents contained 
within the envelopes. 

90. The apparatus of claim 89 which further includes 
means for directing envelopes containing docu- 
ments of a selected orientation to the extracting 
means, and means for diverting other envelopes 
from the extracting means. 

91. The apparatus of claim 90 which further includes 
a stacker for receiving the diverted envelopes. 

92. The apparatus of claim 89 which further includes 
means for directing the documents of a selected 
orientation and extracted from the envelopes to 
the receiving and conveying means, and means 
for diverting other documents from the receiving 
and conveying means. 

93. The apparatus of claim 92 which further includes 
a stacker for receiving the diverted documents. 

94. The apparatus of claim 93 which further includes 
a plurality of stackers for receiving the diverted 
documents. 

95. The apparatus of claim 94 wherein the plurality 
of stackers include means for separately receiv- 
ing the documents according to the orientation of 
the documents. 

96. The apparatus of claim 94 wherein the plurality 
of stackers include means for separately receiv- 
ing the documents according to the type of the 
documents. 

97. The apparatus of claim 1 which further includes 
means for inspecting the envelopes prior to intro- 
duction into the extracting means. 

98. The apparatus of claim 97 wherein the inspect- 
ing means includes means for reading a code 
provided on the envelopes. 

99. The apparatus of claim 1 which further includes 
means for inspecting the documents extracted 
from the envelopes. 

100. The apparatus of claim 99 wherein the inspect- 
ing means includes means for reading a code 
provided on the documents. 

101. The apparatus of claim 99 wherein the inspect- 
ing means includes means for reading numerical 



indicia provided on the documents. 

102. The apparatus of claim 101 wherein a pair of 
5 documents are inspected, and which further in- 
cludes means for separating paired, parallel 
documents into serial documents for inspection. 

103. The apparatus of claim 102 which further in- 
to eludes means for reading first numerical indicia 

provided on a first document means for reading 
second numerical indicia provided on a second 
document, and means for comparing the first 
and second numerical indicia for correspon- 
15 dence. 

104. The apparatus of claim 103 which further in- 
cludes means for directing first and second 
documents bearing corresponding numerical in- 

20 dicia to a first remittance processing device in- 

cluding means for processing documents with 
corresponding numerical indicia, and means for 
diverting first and second documents bearing 
numerical indicia which do not correspond from 

25 the first remittance processing device. 

105. The apparatus of claim 104 wherein the docu- 
ments diverted from the first remittance process- 
ing device are directed to a second remittance 

30 processing device including means for process- 

ing documents with non-corresponding numeri- 
cal indicia. 

106. The apparatus of claim 99 wherein the inspect- 
35 ing means includes means for optically inspect- 
ing the documents. 

107. The apparatus of claim 106 wherein the optical 
inspection means is a window for receiving the 

40 documents, and for presenting the documents 

for optical inspection. 

108. The apparatus of claim 106 wherein the optical 
inspection means is a video camera for acquiring 

45 images from the documents. 

109. The apparatus of claim 108 wherein a pair of 
documents are inspected, and which further in- 
cludes means for separating paired, parallel 

so documents into serial documents for optical in- 

spection. 

110. The apparatus of claim 109 wherein a plurality of 
cameras are provided for simultaneously acquir- 

55 ing images from the pairs of documents. 

111. The apparatus of claim 110 wherein the images 
acquired from the pairs of documents are simul- 
taneously displayed on a single monitor. 
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112. The apparatus of claim 106 which further in- 
cludes switching means for directing documents 
through the apparatus in accordance with the 
images acquired by the optica) inspection 5 
means. 

113. A method for presenting selected documents to 
a remittance processing device, comprising the 
steps of: w 

extracting the documents from a plurality 
of envelopes for containing the documents prior 
to extraction; 

separating the documents extracted from 
the envelopes for serial presentation to the re- 15 
mtttance processing device; and 

receiving the extracted documents from 
the separating means and conveying the ex- 
tracted documents to the remittance processing 
device, for introduction to the remittance proc- 20 
essing device, thereby permitting remittance 
processing of the documents extracted from the 
envelopes. 

1 14. An apparatus for presenting selected documents 25 
to a remittance processing device, comprising: 

means for extracting the documents from 
a plurality of envelopes for containing the docu- 
ments prior to extraction; and 

means for receiving the extracted docu- 30 
ments from the extracting means and for convey- 
ing the extracted documents to a delivery point 
adjacent to the remittance processing device, for 
presentation at the remittance processing de- 
vice, thereby permitting remittance processing 35 
of the documents extracted from the envelopes. 

115. The apparatus of claim 114 wherein the receiv- 
ing and conveying is a stacking device in com- 
munication with the extracting means, for stack- 40 
ing documents received from the extracting 
means. 

116. The apparatus of claim 115 which further in- 
cludes a plurality of stacking devices for receiv- 45 
ing documents from the extracting means ac- 
cording to characteristic features associated 
with the documents. 

117. The apparatus of claim 114 wherein the receiv- so 
ing and conveying means is an arm extending to 

the delivery point 

1 1 8. An apparatus for presenting selected documents 

to a processing device, comprising: 55 

means for extracting the documents from 
a plurality of envelopes for containing the docu- 
ments prior to extraction; and 

means for receiving the extracted docu- 



ments from the extracting means and for convey- 
ing the extracted documents to the processing 
device for introduction to the processing device, 
thereby permitting subsequent processing of 
the documents extracted from the envelopes. 

119. An apparatus for extracting documents from en- 
velopes which contain them, wherein the envel- 
opes are opened along plural contiguous edges, 
and wherein the extracting apparatus includes: 

a first pair of rollers forming a nip for re- 
ceiving an opened envelope with documents 
therebetween; 

a second pair of rollers following the first 
pair of rollers, for receiving the opened envelope 
with documents from the first pair of rollers, 
wherein the second pair of rollers are spaced 
from one another and each include a suction cup 
for engaging faces of the opened envelope re- 
sponsive to an applied vacuum; and 

a third pair of rollers following the second 
pair of rollers, forming a nip for receiving the 
documents discharged from between the sec- 
ond pair of rollers, thereby removing the docu- 
ments from the envelope which contained them. 
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